WO 2004/112154 



1 



PCT/JP2004/007261 



m #b m 

[0001] **^*-K^y^«^tfflbfc»3fc^^-K*^©5t>, 

[0002] * InGaN^-eW^^^-f 5»3fe^ah- K^y^jftSgB^^ 

*VCVS5. 

[0003] ^<DW&myt<Dm?fcy^-^y7i£&\,^Tn. t<omm^. mytmm 

[0004] z.(d ^ w&axamftp'f*—}*'?*?^ ^tizmftmn&sttytmmvk 
^mm^m^xmrn-r^tx^mmmM^i-^m^ mm&mvm 

[0006] &*T&^fc5#IW2000-208822^^te, t&|E#fe5l3fe<?[)^^y^^- 

(i). mtto&ft?'(*—}?rvzf<D£>&.m&. m&<D±m^ y^y? 



WO 2004/112154 



2 



PCT/JP2004/007261 



[0008] t£ox, HufE^hyy^{c:43(t^NV-^^^^x^^y— ^jsij^^tt 
[0009] L2>*b, ^iS5fetT^{cS5^tvTv ^(Doy^hyy^ Rm2)<D^v—^wm 

[ooio] tfriE3fefT^^ism^ti,Tv>5(3)<D^-fe^*5v>T«, &m<Dmmte, 



WO 2004/112154 



3 



PCT/JP2004/007261 



4#W;£ifcl :#|fi§2000-208822-^<k$8 

coon] ^mM^^tih(Dmm^~mimm^tcmm^m^mmir^t%:mmmwmt 

-fz>i><Dx$>% 0 

[0012] ^<Dmffitofflm&mmi-zfztb*mw<Dm&mm, w&mytnmytmizM'rz 
[0013] ^ *mw<Dm$im2i^ m^mi<Dmm.i^ ffrm&fty-f*- vmwm 



WO 2004/112154 



4 



PCT/JP2004/007261 



coon] mztLtc, *&w<Dm?km3te, M*«l3^:«2(7)fE«^c^v^T, mmm^ty^ 
[0015] h^, *mw(Dm#:m4i^ w^^mytm^m-r^Ty-^mmR^y-^ 



[0016] tczst, ^mm(Dm^^-b^y^-mtL,x^m^y^-h' 



WO 2004/112154 5 PCT/JP2004/007261 



[0017] &v vc\ mm^*xs^i/ a ^>-h<D±.mi^ m^m^^mmm^m 

[0018] &v ^x% izm nt, mm&ftfty^x—h'^y-yz, 

frt>. ^^mm^tcmm^Mvx^m^mm^-^xi^mmm^m^. 
m^mmirz-btmm, to, mm^x^ 0 

[0019] ^LT, HifiB^^^>3Viy-h^2VNm^^i--o(D^fp]{^#i-^ 
[0020] j&l^ MfS^«J3gSo5t>tfflE#^3fe^^-K^^^rao^^^^>^ 
[0021] 3&L<te, Mi5bfc^^j3^i^Jf:$O^Sfi, MfS^^NVv/a^-ho- 

zztb<Dmjj&m.&-&fritz>^&z£'oxhn?z.btfxzz> 0 



WO 2004/112154 6 PCT/JP2004/007261 

[0022] o*<9 x *&miz£zt, mztt%M*-h^7iztt+zmm<Dmmis<Dm 
[0023] m^, m^m.2izmwtvtcmm^^tizxy). m^^-h^y^z^m^ 

[0024] *fc, mm*t><oyt*<DTy7t*. m^m3{zmm^tcmmz.-r^tKx^xhm 

[0025] [0i]igiw:, iio^^iasw^w^tftftB-cfcs, 
[02]®2«, mi<Du-immmmx$>z> 0 

[Ei4]igi4«, m3(Dw-wm&:±WTmmxhz> 0 
m5m5^ni<DmM<DMMfcm^x&fty^-mttmz&3ty^*-h^ 

mem6i^ m5<Dv\-v\$itt:3:mmmxhz> 0 

ir¥mmxhz> 0 

[El8]|g|8«, ®7©Vm-VHI^&*^®SlT*fc3 0 

m9m9}^mi(Dmm(Dmm^m-x^^<^B^>-hic^mmm^m^ 

[IHIOJIEIIO^, El9©X-X&|fcW®|glT-&S 0 

[® i urn 1 1 ni<Dmn<DMniz&\, ^x&mmmm Y*f-y?zh 

[®12]|2I12te, 011 ©XII -XII &fcWM-e$>5 0 



WO 2004/112154 7 PCT/JP2004/007261 

[®i6]0i6H:, eii5oxvi -xvi mmmmx&Zo 

[iai8]iai8{^ m2(Dmm(Dmm^^^xm^^- vmum^yt^^— k 
[0i9]Eii9te, M2(Dmm(DMm^^^x^^<^iy 3 ^-h^mw^tc^:m^ 
m2om2o^m2<Dmm(DmmKm^x^^<^>3^>—h^^m^m^ 
[m2i]m2i« > M2<DmM<DteMizte\,^x&f&ffimm&mft?'-(*-h^yy?b 

[oo26] i, v ftfty^*-m* 

2, 2' m^^—Y^^ 

2a, 2a' MW-Kfy^It 

2d, 2d' m^ty^—Y^y^<D^m 

2b, 2b' ^^^--K^^^O^y-K«^ 

2f, 2f Kfy^ry-K* 

3, 3' $r®| 

Al, Al' §jR(fa 
B, B' 



WO 2004/112154 



8 



PCT/JP2004/007261 



C0027] mt, *&w<Dmm<Dtem&mmiz^xmw'tz 0 

[oo28] En-mi4« x ni<Dmm<Dxmzm-r 0 

[0029] ^tih^m<D^hmiRxfm2^mi<Dmm(Dmm{z^xmm^tc^yt^^ 

[0030] ^fl)**^*— \?m*m, m^^-h^yzf2t. ^(Dmft^yt-h^yy 
[0031] tfflE^3fe^^— K^^2tt, *»^J§K&b;ftTV^J;5^ />#<^ Sl£2 

2c w^3feo^®2d. m*mftm2eRTfttmTy-mM2f&mmmm 

[0032] K^y^2fc*J»t««BS^ 

d<D^K^n^mm^±^<^~^T^mm2f<D^iz^^mD2^ 

/J^<bT, TV— KS®2f^|n]^oT^lfp]#<DM^3p2gSrB^(j-'5wt(Cct9 x 3£3fcjl 
2d*Jt*tti£V*iii*fcLfcJb-C % ^^3fe®2d(d*5(t^7fei-^3fe^, ftftSlCfil 
^^{RiJffi2g^^3fe0^^^ v ^STm*fi--5^^^T#^^^, 

[0034] *fc, mm^y^- h*^y^2(D?h&?fcm2dJ:<9h±W<Dl®ft\^ DBR( 
Distributed Bragg Reflector) S^ft^jf 

[0035] ^bT,SfffSL/c^<Z)^3fey^-K^^l^^T(^^^jfe^TM^$n-5 



WO 2004/112154 



9 



PCT/JP2004/007261 



o 

[0036] i-&fc>^ ^^tc.mm<Dmyt^^-^yzf2(D^mm^-mt^x^^ 

[0037] fc*5, Z.<rm%t?4*- K3M*«Att, a6K2aSr*fife-r5^y=^^Nw. l ^ b 

[0038] MIE^3fe^sf— K**t«A^ 03&IFig4^i-j;5tC x ^**s<^>aZsis-h 

[0039] ^v^T^S^f|E^3fe^^-K^#^<D5^^IS^3fe^^K^^^2P^ic*5^t 
SlBBrlS^lfciBo&asa^ 05X^06^^5^, SfiEI83ty-r^—K5(l# 

[0040] -<D^>^(C|^LT«, ^>^^-|aot % #^^^^-K^y^2 
[0041] ^we, mJlE^^^i/3>-^hB^, H7lc*r±5Ri, *©±BHi:###*V 

lft^(D-o©^f^(c®#i-^-^{z:j;9,MiE^3fe^^-K^y^2^SF^^ 
*5^SWB8«r. ^%0Oy-r^^Lfct#^fett5^PSWld^rafiiW2^J!2:<-r5 o 
[0042] ^V>T% titim^*X/^>s^is~-hB(D±m\^ ^*SB^©&iSAl/Oifc55te 

^■^2Sr, ; e^±s^*5{t^T/-Km^2foifp^^^v>Tffl^-rso 
[0043] &i Mf£.&fmmmc<D?i>> mm&ytyj*- Yf-^m \^mmmuA 



WO 2004/112154 



10 PCT/JP2004/007261 



[0044] zn&immmciDy+y^yizMLxtt, *<D®mm-*&:W3^ mm&myty 
[oo45] ztuzM^ «nE«3te^^K^^iwrt6«iBtett, msiftammmc 

O—mK tftfW2fabW3&mi,B\^tcm<D¥ft<Dmm£T(T= (W2-W3) X 1 

[0046] #^T\ *f*lcfcwc\ IWB*«3fe^>f^— K^y^2«r, ^fE^^N 0 ^>3^> 
-bBa^§iJltt1-5;L£K:j;9. 

[0047] i©«^©|S3fe^^-K*^ltt, *r<D3§3fc*y*-- K^y^2lC*S»t*T y— K 

i~a:5f-, -^©y-KSfFi, F2©5*>-^y-K«S^Fi©ifeiBtj:Dfl^fifcb 
K««2b^-*<oy-K^Fiic«»WK:i»a-j-«j:5K:ll|gu &vvc\ ry-K 

[0048] ffJfEffll^ito^fiK&v >T«, *3ty>T^— K*»«ASroc^^N->.> 



WO 2004/112154 



11 



PCT/JP2004/007261 



[0049] M2(DmM<DMWi&iFl- 0 

[0050] ^tih^m(Doibmi5Rxfmi6^m2(Dmm(Dmmiz^^xmmvtc^yt^ 
[oosi] z<DKfty^*-m?i' wt, »3te^>r*-K^^bT, -^s^ry-Km 

«2f Rtftfry-KWi2b' ©P9*Sr«^"Cfife5#ja©«^>f^- K^y7 B 2 / 
SrtefflU r^^^-K^y^' ©5*>*(rfB7y>-K«lS2r &0#y-KS 

[0052] mmm^^-^y^ ft#J&>&H<fcie>*LTl^J;5l^ 

tf>383feJl2d' , P M¥#^S2e / x itfsEn§!{¥*lft:;i2c' fc*frr*;&y-KWi2 
b' Atfii&fEpM¥3tMWi2e' fc*H-57V-K®|fi2f' £M^K7^Ubbtf> 

[0053] ^*/£<&#5fc^*-K£*l' fc, *<Dmft^X—h^y72' O^-ffig 

[0054] ^\ «nBsi3fe^>r*- h^*7*2' ^v^mm*.' «\ *»wfcaaR»oift* 

[0055] ^LT, «flELfc*^©*3te^^— K*^l' W\ MlEmi^^to^^lB&l^ 

[0056] tttth, mm.tdm^^y^-v^yzf^ <D4mm*-muux&&>& 
&rtz>*>y—Ymm2W RxfT;-vmm2i' a^^^s/a^— i>b' 



WO 2004/112154 



12 



PCT/JP2004/007261 



[0057] &vvc% mmwjty^-YmttmA' <D?*>tmmyt*'>(x—w*y72' 
isrtzmmmAi' w^t-ntt*. mmc^xoK. %&m%*<<*-mwm 

[0058] &VvC\ HufS^^/^v-a^v— hB' Sr, ®19^-rj;5^ *©±BSH:#»3t 

[0059] m^x\ mm^*/<>^s>^~-hB' <D±m^ ^m^mn^mxLx^ 

^2' o^^ffl^i-5„ 

[0060] Jfcfc, ttIie#3£fty^--R^;,;7 B 2' tC^R2a35S^3WC&-5»^{CW: % 

[0061] m^mu&tfmmme (D^mu^y^-v^y^ miz&nzmm 

[0062] £<E>^#ffliJiC' (D^^CiLTii, ; ecO§J&Jl|.MM•)feW3 , StffE#B 
[0063] MIE^^y^-K^^^ K&ttSiRijBK^ ttffE^rae 

C £>— fu-iBW2' a^ W 3' £ML3ii\fcffiw#<»/f:£r cr =(w 

2' -W3' )Xl/2)^LTa^i^6/5^, Mm&ftfty^*- Y^yy*2' \Z 



WO 2004/112154 



13 



PCT/JP2004/007261 



[0064] #^T\ ft&K^WC, mm^-myt^X— Y^yZfZ' StffE^^^aV 
[0065] ft*5, ^^^2(D^igO^S{-J:^^-r^->-W^•l , MIE[2ll3^-r^ 



WO 2004/112154 



14 



PCT/JP2004/007261 



iuiE^;*^i/3^>-h&^o^®^ 



WO 2004/112154 



15 



PCT/JP2004/007261 



WO 2004/112154 
[01] 



1/10 



PCT/JP2004/007261 




WO 2004/112154 
[®4] 



2/10 



PCT/JP2004/007261 




[05] 



VI 

L 



A1 



B 



_0!CD!n[[=]lololg ^ 

_ittT[BDt/ 

d ijajc5|c5[ f5] □] □ 



VI 

J 



WO 2004/112154 



PCT/JP2004/007261 




WO 2004/112154 
[07] 



4/10 



PCT/JP2004/007261 




[®8] 




WO 2004/112154 



[09] 



5/10 



PCT/JP2004/007261 



X 

1 



Dinininin 



oinininm 



o i □ i □ i □ i □ 



o~l a Ten \ oTcn 
I I i i 




[is io] 




WO 2004/112154 
[011] 



6/10 



PCT/JP2004/007261 



-A1. 



B 



XII 



□ 


Ulla 


h 




ioi 


□ 




QBE] 


!n 
l D 






0 

_g 




□ 

□ 1 


ID 1 

u 1 
□ 1 


□ 
□ 


ID4 
l.Hl 






Dl 


□ 1 

* 


□ 


iD-t 






aaal 


□ 


y 

Mi 


0 
a 





XII 

-J 



[012] 




WO 2004/112154 
[EI 13] 



7/10 



PCT/JP2004/007261 




WO 2004/112154 
[El 15] 



8/10 



PCT/JP2004/007261 




WO 2004/112154 
[018] 



9/10 



PCT/JP2004/007261 



Af 2' A1 



W1 



'b' 2f 



cm 19] 



Af 2' Al' , 




B 

[H20] 



2b' 2f' 



WO 2004/112154 
[021] 



PCT/JP2004/007261 



10/10 




2b' 2f 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/007261 



A CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H01L33/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H01L33/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2002-261325 A (Nichia Chemical Industries, 
Ltd.)/ 

13 September, 2002 (13.09.02), 

Par. Nos. [0020] to [0036]; Figs. 3 to 17 

(Family: none) 

JP 11-317546 A (Matsushita Electronics Corp.), 
16 November, 1999 (16.11.99), 
Par. Nos. [0059] to [0064]; Figs. 4 to 5 
(Family: none) 

JP 2001-68743 A (Rohm Co., Ltd.), 

16 March, 2001 (16.03.01), 

Par. Nos. [0015] to [0018]; Figs. 3 to 4 

(Family: none) 



1-4 



1-3 



1-3 



Further documents are listed in the continuation of Box C. 



□ See patent family annex. 



"O" 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
12 August, 2004 (12.08.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 
31 August, 2004 (31.08.04) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



Internationa] application No. 

PCT/JP2004/007261 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2-290084 A (Sanyo Electric Co., Ltd.), 
29 November, 1990 (29.11.90), 
Page 6, upper left column; Fig. 2 
(Family: none) 

JP 57-4180 A (Matsushita Electric Industrial 
Co., Ltd.), 

09 January, 1982 (09.01.82), 

Page 1, lower right column to page 2, upper 

right column; Fig. 2 

(Family: none) 



1-3 



Form PCT/ISA/2 10 (continuation of second sheet) (January 2004) 



PC T/JP2004/0 07261 



a. smnm-rz&wfoftm {smmnm (ipo ) 

Int. CI 7 HO 1 L 3 3/0 0 



Ha«rfTofc*/MS8Jf«. (l^ff^g (I PC) ) 



Int. CI 



HO 1 L 3 3/0 0 



P^HUffllBr^SB 1 9 2 2-1 9 9 6f 

B^ea&nsem^ff 1971-2004^ 

B*BSftftffi»r&4&tt 1 9 94-2004f 

s^mmmmm^m^m 1996-2004^ 



sig-t-s 



JP 2002-261325 A ( B ffifl^XIfcHsSgMi) , 2002. 09. 13, 
[0020] -[0036], 03-17 (7 7 U-ftL) 

JP 11-317546 A(^Tm^XHtt^^t), 1999. 11. 16, 
[0059] -[0064], 04-5 (7 7 ^D -ft b) 

JP 2001-68743 A(n~Atfc3*£?tt),200L03. 16, 
[0015] - [0018], 03-4 (77$y-ftU 



1-4 



1-3 



1-3 



GO C^cOi^t^tX^JJFij^^HTV^-S,, 



««lc4«E$ixfctO 

B^L < ttte^«9J*«afcttlt*-Sfc«>fc:9IJ|H-3 

Ait 



1 2.08.2004 


H8gsaat«^«>?8jiiH g 2004 


0*H4#fF/f ( I SA/J P) 
S?{£#-5§- 100-8915 
*«« s PftHK«asK=TB4#3» 


^ISS^- 03-3581-1101 f* 


2 K 


9 0 10 


^ 3 2 5 3 



^PCT/ISA/2 10 (12^--;) (2004flfl) 



i^ffilit PCT/JP2004/007261 



C 



JP 2-290084 A(H^««t*^tt), 1990. 11. 29, 
JP 57-4180 AOfcTMKIWfcagrtfc), 1982. 01. 09, 



1-3 



«s:pct/ i 



SA/2 1 0 (m2-i-v?<Oigg#) (2 004f£l£) 



